Diurnal and annual changes in serum cortisol concentrations in Indo-Pacific bottlenose dolphins Tursiops aduncus and killer whales Orcinus orca.
Until present, fundamental studies on cortisol secretory patterns have not been conducted in cetaceans. The objectives of this study were: (1) to examine diurnal changes in serum cortisol concentrations in Indo-Pacific bottlenose dolphins Tursiops aduncus and killer whales Orcinus orca, (2) to investigate annual cortisol changes in killer whales, and (3) to investigate the relationship between cortisol and sex steroids (testosterone and progesterone) concentrations in killer whales. Diurnal changes in serum cortisol concentrations were investigated at various intervals in the two species. In Indo-Pacific bottlenose dolphins, serum cortisol levels exhibited the same episodic fluctuations for 24 h as did diurnal terrestrial mammals: cortisol levels were lower at 18:00 h and higher in the early morning. In killer whales, cortisol concentrations continued to decrease until 18:00 h, after which they fluctuated, and then increased in the next morning. Annual changes in cortisol levels were investigated by collecting blood samples every two weeks from two male killer whales and a pregnant female one twice per day (during 09:00-10:00 and 16:00-17:00 h) throughout a one-year period. Regarding sera collected during 09:00-10:00 h from the female, cortisol concentrations showed cyclic changes having about 4-month intervals. In males, cortisol showed higher concentrations in winter and lower concentrations during the summer season. There was a negative correlation between cortisol and progesterone levels in the female and a negative correlation was also observed between cortisol and testosterone in male no. 2. In the female and male no. 1, cortisol levels during 09:00-10:00 h were significantly higher than those during 16:00-17:00 h, and their data are considered to support observations regarding diurnal changes in cortisol levels in the two cetacean species.